Premise of the Study: Automatic self-fertilization may influence the geography of 48 speciation, promote reproductive isolation between incipient species, and lead to 49 ecological differentiation. As such, selfing taxa are predicted to co-occur more often with 50 their closest relatives than are outcrossing taxa. Despite suggestions that this pattern 51 may be general, the extent to which mating system influences range overlap in close 52 relatives has not been tested formally across a diverse group of plant species pairs. 53 54 Methods: We test for a difference in range overlap between species pairs where zero, 55 one, or both species are selfers, using data from 98 sister species pairs in 20 genera 56 across 15 flowering plant families. We also use divergence time estimates from time-57 calibrated phylogenies to ask how range overlap changes with divergence time and 58 whether this effect depends on mating system. 59 60
Acknowledgements INTRODUCTION
Predominant selfing may eliminate pollinator-mediated competition by reducing reliance 139 on pollinators altogether, allowing species to coexist and preventing competitive 140 exclusion following secondary range shifts. Experimental field transplants have 141 demonstrated the potential importance of this mechanism of co-existence. In Mimulus 142 ringens (Bell et al., 2005) , competition for pollinator services with an invasive species 143 caused reduced conspecific pollen deposition; plants compensated for the reduction in 144 fitness through a facultative increase in autonomous selfing. In the typically bee- 145 pollinated Arenaria (Fishman and Wyatt, 1999) and Ipomoea (Smith and Rausher, 146 2007), competitive interference due to heterospecific pollen transfer from congeners 147 generated female fitness costs that favored increased selfing. 148 Evidence to date-Many biologically plausible models suggest that selfing and 149 outcrossing species will be likely to co-occur. Numerous compelling case studies 150 support this prediction. For example, in Texas, populations of Phlox drummondii 151 showed increased self-compatibility in sympatry with its close relative P. cuspidata 152 (Levin, 1985) . In Mexico, Solanum grayi has dramatically reduced flowers and 153 increased selfing rates when it occurs sympatrically with its close relative S. 154 lumholtzianum, a pattern that may exist between other closely related species in this include one selfing species (selfing-outcrossing sister species) are more likely to occur 160 sympatrically than are outcrossing-outcrossing sister species given similar amounts of 161 divergence time (Grossenbacher and Whittall, 2011) . Finally, among the Bromeliads in 162 southeastern Brazil, self-compatible species co-occur with significantly more con- 163 familials than do self-incompatible species (Matallana et al., 2010) . 164 Although these case studies suggest that selfing facilitates co-occurrence of 165 closely related species, the influence of mating system on range overlap has not been 166 tested at a scale larger than focal genera. Here, we test the hypothesis that selfing 167 facilitates co-occurrence of close relatives by asking whether, across many pairs of 168 sister species, co-occurrence is greater or lesser for pairs that contain a selfer. We then 169 use divergence time estimates from time-calibrated phylogenies to explore whether the 170 extent of co-occurrence changes with divergence time, reflecting the extent of post-171 speciational range shifts, and whether this effect depends on mating system. 172 Surprisingly, our results do not support the anecdotal relationship between mating 173 system and range overlap. We suggest that although in some instances mating system 174 has a major influence on range overlap, the overall effect is weak, inconsistent, and 175 does not scale up from microevolutionary process to macroevolutionary and 176 macroecological pattern. 177 178 MATERIALS AND METHODS 179 We identified taxa with a published, species-level phylogeny containing at least one 180 predominantly selfing or functionally selfing species and one predominantly outcrossing 181 species, and with DNA sequence data for at least 50% of the species within the clade 182 available on GenBank (http://www.ncbi.nlm.nih.gov/genbank/) to be used for 183 constructing time-calibrated phylogenies. After removing Leavenworthia, a small North American genus in which our phylogenetic model did not converge, we had 20 clades 185 from 15 families whose combined native distributions spanned every continent except 186 Antarctica (Appendix S1). On average, clades contained 35 ±7 (±1SE) extant species, 187 80 ±4.6 percent of which were included in our phylogenies. These time-calibrated, 188 species level phylogenies across a diverse set of plant taxa allow us to test whether 189 mating system influences species' co-occurrence, while controlling for shared 190 evolutionary history. 191 For the analyses described below, all data and R scripts are available from the 192 Dryad Digital Repository. We have previously described our data set, phylogeny 193 estimation, and data for species' traits in a separate analysis of the question of how 194 mating system influences range size (Grossenbacher et al., 2015) . (Table S1) . 222 We identified sister species in a subset of 9000 trees from the posterior using published monographs and online databases that report native and invaded 269 ranges (e.g., GRIN database, http://www.ars-grin.gov/). 270 We used the filtered occurrence data to estimate the degree of co-occurrence 271 using a grid approach. We divided the world into a series of rectangular cells by grid 272 lines that follow degree longitude and latitude using the "raster" R package version 2. defined on the interval (0,1) that display both heteroscedasticity and skewness, e.g., 295 proportional data with many values close to zero. The response variable (co-296 occurrence) was transformed prior to analysis, using a standard transformation on co-occurrence values (y(n-1) + 0.5/n where n is the sample size, Smithson and Verkuilen, 298 2006) because in some cases co-occurrence assumed values of 0 and 1. The predictor 299 variable (sister pair mating system) was categorical with three states as described 300 above. We fit this model using maximum likelihood with a bias correction to determine 301 confidence intervals of the estimated coefficients. We used partial Wald tests to 302 compare among the three mating system categories. 303 To determine whether time since divergence influences co-occurrence, we used 304 beta regression as in the model described above, where the response variable was 305 transformed co-occurrence and the predictor variable was log divergence time. 306 To determine whether the relationship between co-occurrence and divergence time 307 varied by sister pair mating system, we added two additional predictors to this model: 308 sister pair mating system and its interaction with divergence time. 309 To examine whether our results were robust to the spatial scale at which co-310 occurrence was determined, we performed all analyses four times using the four grid 311 cell sizes described above. We also ran all analyses including only sister pairs that did 312 not differ in ploidy and lifespan to ensure that our results were not driven by these 313 potentially correlated traits. Finally, to explore the possibility that certain clades were 314 heavily influencing overall results, we ran all models described above while sequentially 315 dropping individual clades (N=20). We report cases where dropping a single clade 316 altered the significance of any model effects. Medicago was dropped from the analysis, the effect of selfing-selfing sisters on co-339 occurrence disappeared (P = 0.504). These results were not qualitatively different after 340 excluding sister pairs that differed in ploidy and life span (not presented). 341 Although the distribution of divergence times differed between the three mating 342 system categories ( Fig. 1) , the relationship between divergence time and range overlap did not obscure the effect of mating system on co-occurrence. There was a weak trend 344 for co-occurrence to increase with decreased divergence time, but only at the coarsest 345 spatial scale, and even then divergence time explained only a marginally significant 346 proportion of the variation in co-occurrence (P = 0.064; likely for sister species with sympatric or parapatric ranges (e.g., due to competition), 387 older sisters would tend to be the allopatric survivors, producing the negative age-range 388 correlation we observe.
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Identifying sister species pairs-We
We found no evidence that autonomous self-fertilization affected the predominant 390 geographic mode of speciation--that is, the relationship between divergence time of 391 sister species and range overlap did not vary with mating system. More specifically, our 392 findings did not support the predominance of any particular geographic mode of 393 speciation associated with the transition to selfing. This implies that allopatric, peri-or 394 parapatric, and sympatric speciation may all occur for selfing-outcrossing sister pairs. 395 Therefore, the evolutionary transition to selfing may have a more complex influence on 396 the geography of speciation than is generally appreciated. In many verbal and 397 quantitative models of the origin of selfing species (e.g., Grant, 1971; Jain, 1976 
Arabidopsis
Outcrossing and self-incompatibility rates were estimated using molecular data and experimental hand-pollinations (e.g., Clauss and Koch, 2006 
Dalechampia
Automatic seed set for bagged flowers was shown to correlate with herkogamy for a subset of species (e.g., Armbruster, 1988 and 1993) . Herkogamy was used to estimate mating system for the remainder (Armbruster, 1993 
Leptosiphon
Self-incompatibility was determined using experimental hand pollinations for all species (e.g., Goodwillie, 1999) . For a subset of the self-compatible species, outcrossing rates were estimated with molecular markers and were either low (consistent with predominant selfing) or intermediate (consistent with mixed mating) (e.g., Goodwillie, 2001 ). [0.50/0.00/0.50]
Limnanthes
Protandry and gynodioecy was correlated with high outcrossing rates, while cleistogamy was correlated with high selfing rates in a subset of species (e.g., McNeil and Jain, 1983) . A range of field pollination studies and molecular studies have been used to confirm this across the majority of taxa. [0.44/0.33/0.22]
Medicago
Degree of automatic fruit set in the greenhouse was used to categorize species as "selfers" or "outcrossers" (Maureira-Butler et al., 2008) and was found to be consistent with previously published reports for a subset of the species. [0.72/0.00/0.28]
Mimulus
Outcrossing rates were estimated with molecular markers and were correlated with the degree of herkogamy for a subset of species (e.g. Ritland and Ritland, 1989) . The degree of herkogamy was then used to estimate mating system across other species (e.g. Grossenbacher and Whittall, 2011 Note: The categorical coefficient estimates are log-odds ratios, measured as departures from the 823 'outcrosser-outcrosser' category. Table 2 for statistical results.
